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This paper discusses the Web Citation Index (WCI) and other options for citation tracking, such as Google Scholar and Scopus. These are tools that can assist researchers to measure the quality of their papers to support the Australian Government’s Research Quality Framework (RQF) requirements. One measure of establishing quality of the research is to indicate metrics, such as the journal impact factor. Another means of establishing peer evaluation is for researchers to be aware of those papers that are citing their own work. This paper provides a commentary about different tools that are available to the research community. Librarians need to know what these tools are to be able to present a comprehensive suite of products to researchers.

Measuring research output 

Measurement of research excellence and quality is an issue which has increasingly interested governments, universities and funding bodies, as measures of accountability and quality are sought (Steele 2006b). The RQF, to be introduced in 2008, will be assessing not only the quality of research but also its impact, with ‘impact’ being a contentious aspect, as it is more difficult to quantify than measures such as the number of publications and research grants. The Australian RQF “differs from existing international research assessment methods by considering research impact in addition to the more conventional quality measures normally used in the academic community.” (Duryea 2007) In 2005, the Australian government RQF Research Impact Working Group provided the following statement describing how publicly funded research would be assessed for its impact.

Research will be assessed as to the extent that it has influenced social, cultural, economic and/or environmental outcomes for industry, government and/or other identified communities, regionally, nationally and/or internationally. (Australia. Department of Education, Science and Training 2005)

It may be helpful to explain further the various uses of the word ‘impact’ in this paper.  “‘Research impact’ is defined within the RQF as the beneficial application of research to achieve social, economic, environmental and/or cultural outcomes. This is not to be confused with impact in the academic domain, which is seen more as an indicator of the intrinsic quality of the research on scholarly or academic measures. The RQF, in its proposed form, will allow both of these considerations to coexist.”(Duryea 2007)

When used in the phrase ‘journal impact factor’, it refers to a means of evaluation of a journal where the impact factor is defined as “the number of citations to a journal's articles published in the previous two years divided by the number of articles published by that journal during those two years.” (Walter 2003) The Australian Government in the RQF uses the word ‘impact’ in the two ways described above. This paper is primarily concerned with measuring quality in the RQF. When the authors use the term ‘impact’, it refers to the definition in the RQF.  When the authors use the term ‘journal impact factor’ it refers to the bibliometric measure used as an evaluative tool for journals.  When the authors use the term ‘citation impact’, it refers to the number of times a citation appears in later publications and the implied significance of the cited article.

The Australian government established a Quality Metrics Group to provide advice on the use of quantitative measures to assist in the assessment process for the RQF. This Group focused on citation data as well as grant income data among a range of metrics. (Australia. Development Advisory Group for the RQF 2006)

Rowlands and Olivieri have stated that citation impact should be viewed more broadly and should include many measurable outcomes of research, such as ”whether it is read, cited, used in other research, practically applied, patented, or whether it helps its authors to garner prizes and awards”.(Rowlands 2006)

One method of providing metrics for proving the influence of research within a peer group is by citation tracking. To gain a comprehensive view of the influence of research, citation trackers must be able to index the published journal literature and research housed in institutional and subject based repositories. Web of Science (WoS) has provided a means of tracking citations in the journal literature. With the growth of open access repositories for publishing research findings, there is a need to be able to track the citations of works housed in these archives. Pringle, as quoted by Chillingworth, has said that “the OA and institutional repository community needed a serious index and search tool to make their content more ‘discoverable’." (Chillingworth 2005)





Institutional repositories form a key component of the open access movement to bring scholarly research onto the open web (Quint 2006). The Australian government has recognised their value by supporting two major repository initiatives: One is ARROW (Australian Research Repositories Online to the World). Its objectives are to identify and test software to support best-practice institutional digital repositories and to develop and test a national resource discovery service. The other is APSR (Australian Partnership for Sustainable Repositories), which, as the name indicates, stresses sustainability issues. 

The government recently demonstrated further support for open access repositories. The Australian Research Council is encouraging the researchers it funds to make the results of such funded research available in an open access repository (ARC 2006). The National Health and Medical Research Council followed suit with its announcement on dissemination of scientific results. 

To maximise the benefits from research, findings need to be disseminated as broadly as possible to allow access by other researchers and the wider community. The NHMRC encourages researchers to consider the benefits of depositing their data and any publications arising from a research project in an appropriate subject and/or institutional repository wherever such a repository is available to the researcher(s). (NHMRC 2006)

Open access publication models for scholarly communication enhance the dissemination of research findings to all potential users, increasing the economic and social returns to public investment in research and development (R&D). (Houghton 2006) Not only does society as a whole benefit from open access through more effective access to information and an expanded and accelerated research cycle, but the visibility, usage and influence of the work of individual researchers increases (Richardson 2006). Studies consistently show the positive link between citation impact and open access. (Houghton 2006) 

Bergstom and Lavaty refer to a number of articles which demonstrate the increased citation rate of open access articles compared to those hidden behind subscription barriers. He notes that articles on open access receive at least 50% more citations than those that are subscription based. Open access articles are cited significantly earlier and more frequently than those that are not open access. An interesting observation is that “self-archiving has become the norm among authors who publish in top economics journals.” (Bergstrom 2007) Self archiving occurs frequently in research intensive institutions and with authors whose papers are accepted in journals commonly accepted as top ranking in the economics field (Bergstrom 2007).

As Pringle describes them, “repositories represent ways of organising research and are taking shape in a variety of experimental forms. They vary in the types of content, the purposes of their creators, and their relationship to researchers.” (Pringle 2005) Different institutional repositories have different goals. An educational or research institution may use them to collect a corpus of their staff’s endeavours and as a showcase of their knowledge output. A government repository may exist as a tool for the dissemination of information to the general public. The content of these repositories includes formats such as technical reports, theses, journal articles, preprints and proceedings.

The reputation of institutional repositories has been increasing since their inception. The fact that they are now deemed a necessary and valuable means of publishing research output is evidenced by their prevalence and by the acknowledgement of many mainstream publishers that authors expect to include their work on their institutional repository as well as having it published in a journal. The Open Archives Initiative and the development of open source archiving software have been the driving forces behind the rise of institutional repositories. As Martello states, institutional repositories are

a compelling response to two strategic issues facing academic institutions, namely how to reform and complement the current scholarly journal publishing system and how to present to the public an indicator of the quality and relevance of an institution’s research efforts. (Martello 2006) 

Web Citation Index (WCI)

Thomson Scientific reacted to the growth of institutional repositories by investing in technical development work during 2005 that resulted in the launch of its Web Citation Index. (Swan 2006) 

Currently in beta stage, five major institutions were involved in developing a pilot version. The institutions are the Australian National University, Cornell University, the Max Planck Society, Monash University and the University of Rochester. 

WCI is designed to be a comprehensive index of scholarly literature within institutional and discipline based repositories, assigning similar tags and indexed fields to this content as it does to the published version of articles from journals. Using WCI, users can search the full text of the repositories, and cited reference search/navigation is enabled where cited references can be harvested from the repositories. The published version of an article is indexed in Web of Science, the preprint or postprint version accessible in an institutional repository is indexed in WCI. (Scholtze 2006) This database sits within the Web of Knowledge platform. WCI bridges the world of the institutional repository with the published literature in the Web of Science and other Web of Knowledge applications.  If the IR article is published in the literature and in WoK, a bidirectional link will appear in the full records of each application allowing the user to move between the IR and published view of the record. The WCI has many of the same capabilities as the Web of Science. Subscribers to both tools will be able to perform general searches, search and view cited references, see related records, and view citing records from repositories and journal literature. They can also cross link between these two resources. The WCI is cross searchable and users can use the Analyze Tool to reveal patterns and trends in their WCI search results. It has weekly updates and will also provide alerts and search history access. 





Scopus is a database of research literature, including over 250 million scientific web sources. Released in late 2004, Scopus was created from records extracted from Elsevier abstracting and indexing databases such as Geobase, Biobase, Embase enhanced with citation information (Fingerman 2006). Life and health sciences and biological, agricultural and environmental sciences are most heavily represented in the database, followed by chemistry, physics, maths and engineering, with representation from social sciences, psychology and economics. (Fingerman 2006) Though Scopus has records dating before 1996, the citations for a paper will only appear if dated from 1996 on. This may result in many fewer numbers of citations for the same paper found in Web of Science. (Fingerman 2006)

Scopus covers over 15,000 titles from more than 4,000 publishers and includes open access and online-only journals. In 2004 Elsevier established an international Content Selection and Advisory Board comprising independent experts from all fields of science, to evaluate and select information sources for inclusion in Scopus. (Kisjes 2006) International coverage is extensive. Scopus claims that over 50% of its journal titles are from Europe, the Middle East, and Africa. A recent as yet unpublished analysis by Scopus has indicated that 15% of the top 160 journals in which Australian researchers have published between 2003 and 2005 are non-Thomson Scientific journals. (Steele 2006b) 

Scopus content is not limited to peer-reviewed journal articles. Scopus coverage extends to 13 million patents and book series. Also important is its coverage of repositories such as arXiv and Cogprints, since many scientists in certain disciplines such as astrophysics, astronomy and physics use those sources extensively. (Fingerman 2006)

In a January 2006 press release, Scopus announced its Citation Tracker, which enables subscribing researchers to evaluate research by using citation data. Scopus describes the feature as offering 

at-a-glance intelligence about the influence of a set of articles, an author or group of authors over time, so users can quickly spot trends. Users can control the specific articles and date ranges they want to evaluate and easily navigate through the cited and citing literature using a visual table of citations broken down by article and chronology.(Scopus 2006a) 

In June 2006, the introduction of the Scopus Author Identifier enables users to distinguish automatically between authors with the same name and match variations of author names. (Kisjes 2006)

In August 2006, Scopus announced Selected Sources. (Scopus 2006b) Selected Sources opens the Scopus search engine to subject-based and institutional repositories, comprising courseware, standards, theses, lecture notes, presentations, manuscripts and prepress papers. It provides subscribing institutions with a fully customizable feature that allows users to choose from a list of institutional resources and special subject collections to be made individually searchable. (Scopus 2006b) The results are presented in a simple, tabbed format so the user has all the results in one place. (Kisjes 2006)

While Scopus is searching only about 20 repositories at this stage, owners of repositories can approach Scopus to have their repositories indexed free of charge. The coverage of Scopus is restricted to life, social, physical and health sciences (Scopus Content Coverage 2006), so not every repository will fit within Scopus’ coverage guidelines. Examples of repositories currently indexed by Scopus include the institutional repositories of Massachusetts Institute of Technology, Australian National University, Cranfield University, Cornell University, University of Washington, University of Calgary and the Texas A&M University.(Elsevier 2006)





Google released a beta version of Google Scholar in November 2004 with the aim of enabling a broad search across the many disciplines and sources of academic and scholarly literature. Google Scholar covers print and electronic journals, conference proceedings, books, theses, dissertations, preprints, abstracts, and technical reports available from major academic publishers, distributors, aggregators, professional societies, government agencies, and institutional and subject based repositories.

Google Scholar’s coverage does have serious limitations. In contrast to TS and Elsevier, Google does not offer a publisher list, title list, document type identification, or any information about the time-span or the refereed status of records in Google Scholar. (Swan 2006). Elsevier is the most notable absence from Google Scholar’s coverage. According to Cockerill, Elsevier 

controls more than 20% of the scientific research publishing market, (and) does not allow any of its articles to be indexed by Google Scholar. As a result, Google’s Scholar’s coverage is significantly incomplete and skewed. (Cockerill 2006) 

Although Google Scholar does not cover material from all major publishers (e.g., American Chemical Society and Elsevier), it contains citations to articles from the American Chemical Society and Elsevier when documents from other sources cite these articles. (Meho 2006)

Like WCI and Scopus, it enables researchers to find articles that cite another article and to locate the most highly cited article on any topic. Unlike WCI and Scopus, however, it is freely available to all web users. While Google Scholar is a good tool for finding scholarly articles on practically any subject, its poor structuring and identification of data elements and basic problems with the search engine make it a disappointing tool for its citation analysis function. (Jacso 2006) Other disadvantages include duplicate citations (i.e., counting a citation published in two different forms, such as preprint and journal article, as two citations) as well as the lack of any information about document type, document length, and the refereed status of the retrieved citations. (Meho 2006)

WCI and Scopus could increase the use of repositories significantly by increasing the profile of the IR within the institution. The reputation of an institutional repository can also be enhanced by its coverage by tools such as WCI. 

The ability of Thomson Scientific to integrate findings across both the journal literature (with WOS) and the institutional repositories literature (with WCI) is its greatest strength. WCI also provides enhanced reporting methods and graphical demonstrations of citation impact. Features that are available in the Web of Science, such as the ability to organise literature around cited references and the ability to track the relationships among multiple papers, are available in the WCI.





Although there are moves on many fronts to improve citation tracking, there are limitations to the practice. Many papers have an impact on the research of others without the new work generated being published in traditional sources; 
	the IF does not take into account self-citations, which amount to a third of all citations; 
	the automatic assumption of a positive link between citations and quality may be questioned as papers may be cited as examples of flawed or suspect research (Walter 2003)

Colin Steele has alluded to another of the problems with citation counts as a measure of quality in that authors are able to manipulate citation counts by self citing or cross referencing the work of colleagues (Steele 2006a). He refers also to the concerns of a leading bibliometrician, Adrian Van Raan of Leiden University, regarding the ‘fatal attraction’ of Thomson Scientific’s metrics as “proxies of research excellence for university league tables and research assessment exercises’. (Steele 2006a) 

Another concern has been expressed by the Council for the Humanities, Arts and Social Sciences that:





Citation tracking has become an essential technique in determining the research quality or impact of an author, or his/her research, on the research community and also the broader community. Authors and their institutions need to be able to determine their influence on the research outputs of others. To gain a comprehensive view of this, there need to be reliable methods of judging the citation impact of works regardless of where they are published and regardless of where their citing papers are published. The rise in importance of institutional and subject-based repositories are increasing in prestige as traditional journal publishers allow authors to place copies of accepted articles into repositories. Institutional and subject-based repositories store vast numbers of documents, including articles, reports, preprints, postprints and conference proceedings. Each of these documents is citing the research of others and being cited by new research. It is imperative that the tools that are being developed to track the citations to and by these documents are comprehensive, deep ranging and broadly focussed.  

Although there are many problems with using citation counts as a measure of research impact, inevitably researchers and their institutions are going to need a method of determining such an impact for compliance with the Research Quality Framework and in their applications for research funding and tenure. Researchers will be relying on citation tracking tools to help them determine their own impact and also the impact of their own work.  

A comparison of Web Citation Index, Scopus and Google Scholar reveals that no particular tool is ideal, especially in terms of depth and scope, but each tool mentioned provides a valuable resource. No one of the three tools investigated in this paper will currently provide the research community with a truly comprehensive view of citation impact. When fully operational, WCI should provide a complementary and powerful tool as a part of the Web of Knowledge suite. One of its greatest strengths is its association and linking ability with the other tools within the Web of Knowledge platform. Institutions that already subscribe to other tools within the Web of Knowledge could extend their subscription to include WCI.
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